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1. Ilesin 1 00BEM

USDOE u Hososoponexckas ADC (HBADC) d¢unancupyeT NpoekT 1o YyIiIyOJeHHOMY aHaJIU3y
oe3zonmacHoctt HBADC (NOVISA), KOTOpEI# SBIIsIeTCS 9acThi0 MEXIyHApOIHON IPOTPaMMEI 110 SIACPHOM
6e3onacHoctH ./1/. O6mei nensio npoekra NOVISA sBnsiercss onjeHKa TEKyIIETO YpOBHSI 0€30MaCHOCTH
HBADC c¢ momomipio BBIMOJIHEHUS YTIyOJIEHHOTO aHanu3a Oe30MacHOCTH, YTpaBiIeHHE MPOEKTOM U
TexHndeckue pabotel BemodHsIIOTCE HBADC w mopnmepxkuBaromyiMu €€ POCCHHUCKUME WHCTHTYTaMU
(Atomauepronpoext, OKb «I'maponpecc», PHILI KypuaTroBckuii HHCTHTYT). YTpaBieHHE IPOEKTOM U
TeXHUUYEeCKas moaaepkka ocymectsisiercss US Argonne National Laboratory u DS & S. Ilpoekt NOVISA
paszmeneH Ha HECKOJNBKO OTACIBHBIX 3JaHui. B 3TOM fdokiage KpaTKO H3JararoTcs pesyibTaThl
BEPOSITHOCTHBRIX aHAIM30B Oe3omacHocTr (BAB) 1-ro ypoBHS, BRITOTHEHHOTO B cocTaBe mpoekta NOVISA.
PazpaboTtka BAD 6puta HauaTa B okTs10pe 1998 rona.
st obecriedeHust COOTBETCTBUS JOKyMeHTamu BAB npuHATEIM MeXIyHapOoIHBIM TPEOOBaHHSAM B COCTABE
npoekta NOVISA Obumu pazpaboTaH KOMIUIEKC MPOIEAYPHBIX PYKOBOJACTB U Pa3pabOTKH OTIACITHHBIX
paszgenoB BADB, Bkmiowas pyKOBOJICTBO MO oOOecleyeHHio KadecTBa, Pa3paboTka 3THX pPYKOBOJCTB
ocymectBisiace HBADC u noaaep:kuBarouMu ee opraHu3alusaMu IpyU TeXHUYecKoi nmoanepxxku DS &S.
HeszaBucumast sKcmepTu3a pyKOBOACTB U pas3pabaThiBaeMbIX MaTepuaioB mo BADB ocymectsisiiach
nactutytToM UBPAD.
[lo otnensHOMY 3agaHvI0 TpPOBOAMJIACH pa3paboTKa aHANM30B ABapUHHBIX MPOLECCOB, KOTOpHIE
UCTIONIB30BATINCH JJIsl ONpENeNiCHHs, KpUTEPHEB Yycliexa M BHIA KOHEYHBIX COCTOSHHMH aBapHHHBIX
MOCIIENOBATEILHOCTEN.
B mnacrosimiee Bpemsi paszpabotka BAB mo mpoekry NOVISA mnpakTudeckd 3aBeplieHA W MaTepHajbl
nepenartcs B UBPAD nns BHENTHEN 3KCHEPTU3HIL.
BAB 1-ro ypoBas ms 6moka 3 HBADC 6bu1 pasnenéH Ha ceMb OTIEIBHBIX 3a71ad :
1. Awnamums otOopa u IPYIIIUPOBKU UCXOJHBIX COOBITHI (HC).
B pesynbrate BBIIONHEHHS 3TOM 3aAa4d ObUIO O0TOOpaHO AN pazpadoTku BAB 27 rpynn
BHyTpeHHUX WC, KOTOphle MOryT BO3HHKHYTb NPH paboTe€ peakropa Ha MOIIHOCTH
(Tabmuma 1)
2. Awnanu3 kputepueB ycrexa. Ha ocHOBe MMEIOUIMXCS M CIEHUAIBHBIX, BBITOJHEHHBIX MO
mpoekty NOVISA aHanmn30B aBapUHHBIX TIPOIECCOB OBLTH OIPEIEIeHbI KPUTEPHUHU yCTieXa B
TepPMUHAX MHHUMQJIBHON KOHGUIypalMu CUCTEM M ACHCTBUH NEPCOHANa, HEOOXOIUMBIX U
JOCTAaTOYHBIX JJIS BBIOJHEHHUA OTAENBHBIX (YHKIMH O0€30MacHOCTH, BKIIOYEHHBIX B
aHau3.
3. Amnamuz aBapuitHBIX mocniefoBatenbHocTed. s kaxmoit rpymmer C Obun pa3paboTaHbl
KOMILJIEKCHI YCIIOBHBIX M TpaHCQepHbIX jaepeBbeB cobbituii (JC), Momenupyromumx
BO3MOJKHBIE NPOTEKaHMs aBapuil WM aBapHiiHble nocienoBaTenbHocTH (All), xaxnmas w3
KOTOPBIX MOET PEajM30BBIBATHCS B PE3YJIbTATE BBHIIOIHEHHS WM HEBBIOIHEHUS OIHOM
WM HECKOJIBKUX OTHETBHBIX (pyHKIuH Oe3omacHocTu. s kaxmoit All Obutn ompenenéH
BUJ KOHEYHBIX COCTOSHHUH (0€3 MOBpEXJIEHHUS WM C MOBPEXKACHWEM aKTUBHOW 30HBI) H
NpUYMHBL UX peanu3anuu. Pazpadotka JIC ocHOBBIBAIACH HA aHAIN3aX KPUTEPUEB yCIexa.
4. Anamm3 cucrteM. [lng Kaxnod cucTteMbl OBIIM BBINOJHEHbl KAaueCTBEHHbBIE aHAIU3bI
HaJeKHOCTH(aHAJIN3Bl BUAOB M MOCIEACTBUI OTKA30B) U, pa3pabOTaHbl AEPEBbS OTKA30B U
OKOHYATeJbHBIE omnucaHus cucreM. B cocraB BAB, mis mpoekra NOVISA 6wuio
NPOAHATU3UPOBAHO 23 CHUCTEMBI, BKIIOYas CHUCTEMY JOIMOJHUTEIbHON aBapuiHOMN
[UTATEIbHONH BOJIBI, IEPEIBIKHYI0 HACOCHYIO OCTAaHOBKY C IU3€IbHBIM IPHBOAOM,
MOOWJIBHBI ~ AM3€Tb-TEHEpaTOp M HOBYIO aKKyMyJATOPHYIO —Oarapeio, KOTOpbIe
ycranoBieHsl Ha HBADC B cOOTBETCTBUHU € IPOrPaMMON MOJAEPHUBALIUH.
5. AmHanu3 JaHHBIX, JTa 3aJa4a BKJIIOYAET :
= AHanu3 AaHHBIX IO IOKa3aTesIM HaAeKHOCTH OTAEIbHBIX KOMIIOHEHTOB Ha
OCHOBe cOopa M OOpabOTKHM SKCIUTyaTAal[MOHHBIX JaHHBIX [0 OTKa3aM |
HErOTOBHOCTSIM KOMIIOHEHTOB B CJEJICTBHM IIPOBENEHUS TEXHUYECKOIO
obcmyxxuBanus s 6;10koB 3 u 4 HBADC 3a mocnemaue 6 meT
= COop m aHanmm3 nmaHHBIX 1o dYactoTaM MC Ha OCHOBE aHaIM3a HCTOPHH
skcruryataruu 0710koB 3 1 4 HBADC ¢ 1986 mo1998 roast



AHamu3 HaJeKHOCTH TEpCOHaja. JTa 3amava BKIIOUAET OIMpeacicHUe, MOJCITUPOBAHUE U
KOJIMYECTBCHHYIO  OLIEHKY  BEPOSITHOCTEW  OMMOOYHBIX  JICHCTBUI  TepcoHana,
paccmarpuBaeMbix B BAB mms 6moka 3 HBADC. MogenupoBanue OeWCTBHIA HepcoHaia
OCHOBBIBAJIOCH Ha PACCMOTPEHUH JeHCTBYIOMUX Ha ADC 3KCIUTyaTaIlMOHHBIX WHCTPYKIITHH
U TpOBEACHUS Oecea C ONEPaTUBHBIM H OKCIUIyaTallUOHHBIM TiepcoHaimoM. Jis
MOJCIUPOBAHUS JACUCTBUII TMEpcOHANa H KOJIWYECTBEHHBIX OIICHOK BEPOATHOCTEH
OIMMOOYHBIX AEHCTBUH MCIIOIB30BAJICS METOI IepeBa PEIICHUH.

KonmiecTBeHHasi OIEHKa aBapHMHBIX TIOCEAOBaTeIbHOCTEH. OTa 3amada BKIIIOUYaa
KOJMYECTBCHHBIC OIEHKH 3HAYCHUI YacTOT peasli3aliyl aBapHUitHBIX MTOCIICI0BATEIIEHOCTEH
¢ moBpexeHueM aktuBHoi 30HHI (I1A3), ompenenenne odmieit wactorsl [1A3, mpoBeneHne

aHaJIu30B 3HAYMUMOCTH,

YYBCTBUTCIIBHOCTH U HCONPEACICHHOCTHU.

KonmnuectBenHanle

OLIEHKH BBITMOJHSJINCH C TpUMEHeHHeM KommbioTepHoro koga SAPHIRE 7.0.

Tabnuma 1 Ilepeuerp ncxomgHpIx coObITHI TIO TpymaM aiist 61oka 3 HBADC

I'pynna UC Onucanue IIpeasapurensusie UC, yunTbiBaeMble IPH KiIaccupuKanuu
ABapuu ¢ TeJbI0 TETNIOHOCHUTENS Yepe3 MePBBIi KOHTYP
RPVR Pa3psIB KOpIyCa peakTopa 1.0 — Pa3psIB kOpIIyCa peakropa
LL Asapust LOCA ¢ 60bI110# TeUbto 2.0 — ABapus LOCA c¢ 601b1110i1 TEUbIO TEIUIOHOCUTENS
Teronocuresst (>100mMm)
ML1 Asapust LOCA co cpenneii Tedbio 3.0 — Asapust LOCA co cpenHelf TeUbI0 TETIIOHOCUTEIS
<
renonocutens (32mm<D<100mm) Borynune B1 — Apapnst LOCA — mapoBast yTedka U3 KOMIIEHCAaTOpa
o0bema
ML2 Asapus LOCA co cpenneil Teubto 3.0 — Aapusa LOCA co cpenHeil Teubto TEINIOHOCUTENS
<D<
TenioHocHTE s (20MM<D<32mm) borynune Bl — ABapus LOCA —napoBas yTeuka U3 KOMIIEHCaTOpa
obbema
SL Asapus LOCA c¢ manoii Tedpto 4.1 — ABapus LOCA ¢ Manoif Teublo TeIUIOHOCUTENS
TeroHocuTeNs (<20MM)
IOPSV HecankiuoHnpoBaHHOE OTKPHITUE 4.2 — HecaHKIIMOHUPOBAHHOE OTKPBITHE NPEIOXPAaHUTEIILHOTO
MIPEIOXPAHUTENFHOTO KIIallaHa KOMIIEHCATOPa | KIaraHa KoMIleHcaTopa oobema
obbeMa
CRTR PazpeIB TpyOBI peryIupyrOmero CTep:KHs 5.6 — Pa3pbIB TpyOBI peryaHpyIOLIETO CTEPIKHS
ILOCAL1 MexkontypHast LOCA 4depe3 KOHTyp 5.5.a - MexxontypHast LOCA yepe3 KOHTYp OXJIaxXIeHUSA
oxuaxneHus: obopymoanus ['TIH kommoneHToB ['TIH
ILOCA2 MexkontypHast LOCA depe3 KOHTyp 5.5.b - MexkontypHast LOCA depe3 KOHTYp OXJIaKACHUS
OXJIAJKAEHHST 000PYZOBAHHS IIPHBOIOB 000py10BaHNUS IPUBOAOB PETyIHPYIOIINX CTEPKHEH
PETYNHPYIOMHNX CTEPKHEH
ILOCA3 Mexxontypras LOCA gepes cuctemy 5.5.c - MexxonTtypaast LOCA gepe3 cucteMy IOJIHUTKH IEPBOTO
TIOATIUTKY TIEPBOTO KOHTYPA M CHCTEMY KOHTYpPa M CHCTEMY CIICIBOJJOOYHCTKA
CHELBOIO0OYUCTKH
SGTR PaspeiB TpyOku I1I' 5.2 — PazpeiB TpyOxu I1I" mutn sxBUBaneHTHas Te4b U3 Kouiekropa I1I°
SGCR1 Paspwia komextopa I auamerpom <100mm 5.3 — Pa3peiB Heckonbkux TpyOok I1I" mim SkBUBaJIeHTHAst TeUYb U3
kosekropa [T
5.4a — Pa3peIB k0xyXa komtektopa I1I°
5.4b — Paspeis xomekropa I1I" nuamerpom <100Mm
SGCR2 PaspeiB xomnekropa I1I" amamerpom > 100mm|5.4b — Pa3psis kosurextopa [ tnamerpom > 100MM

[lepexoaHbie nporeccsl
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O0611He IePEXO0IHBIC IPOIIECCHI

6.2 — OgHoBpeMeHHbIi octaHoB 3 u 6onee ['LIH

6.5 — HecaHKIIMOHUPOBaHHOE CpabaThIBAHHE CIIPUHKICPHON CHCTEMBI
KOMIIeHCcaTopa o0bema

6.7 — Otka3 HarpeBareneil koMIeHcartopa oobema

10.1 — OcranoB 0fHOH TypOUHEI

10.2 — OcranoB 00eux TypOuH

11.6 — Otka3 TpancdopmaTopa COOCTBEHHBIX HYKIT

13.1 — OmrbOYHEIH OCTAHOB peakTopa

13.2 — ABapuiiHblil OCTaHOB peakTOpa BPyUHYIO (0IepaTopom)
12.2 — Otka3 koHTypa oxnaxaeHus obopynosanus I'T[H

14.1 — Camox0[1 peryTUpyIOIIX CTEPKHEN

14.2 — Camoxo/] rpyIIIbl PEryIUPYIOLIUX CTEPIKHEH

FMEA — IToTeps 271eKTpoCHA0KEHUS TIOCTOSIHHBIM TOKOM TIeTieit
YIPABISIONIEr0 CHTHANA pelie CHCTEMBI 3allUTHl peakTopa

FMEA — IToteps sHeprocHabxeHus mepeMeHHbIM Tokom KUIT
CUCTEMBI 3aILUTHI peaKTopa

FMEA — Ilotepst sHeprocHa0XeHHs TOCTOSHHBIM TOKOM II[HTa
YIPAaBIEHUS PETYINPYIOLUMH CTEPKHAMU

FMEA — IloTeps sHeprocHabXeHuUs IEPEMEHHBIM TOKOM IIUTa
YIPaBICHHS PETYIHPYOLINMH CTEPKHAMH

LMFW OTKa3 CHCTEMBI OCHOBHOM IMUTATENBHOM BOABI|7.2 — OTKa3 BCEX OCHOBHBIX IUTATEIILHEIX HACOCOB
FWDLB Pa3pbIB TMHKMN Hanlopa NUTATEIbHOM BOJBL,  [7.3.a — Pa3pbIB IMHKMU Hanopa NUTATEIbHOM BOJIBI, H30JIMPOBAHHON
W30JIMPOBAHHOW BHE T€PMETUYHOMN 30HBI BHE TePMETUYHOMN 30HBI
FWSLB Pa3peIB BcachIBarolero Tpyoonposoaa 7.3.b - Pa3peIB BcachIBaromero TpyoonpoBoa muTaTeIbHON BOABI
MMATATENHHOMN BOBI
NILSG Teun TpyOONPOBOIOB 2-I0 KOHTYpa B 7.4a — Pa3pbIB HanmopHOTO TPyOOIPOBOJa MUTATEIFHON BOABI BHYTPH
HEOTCEeKaeMoH OT MmaporeHeparopa 4yacTu 3aIIMTHON 000JI0YKH
7.4b — Pa3peIB HAMOpHOTO TPYOONPOBO/Ia TUTATEIBHON BOJIBI, HE
OTKJIFOYAaE€MOI'0 BHE 3aIUTHON 000I0UYKH
9.3 — Pa3phIB maponpoBo/ia BHYTPH 3aIIUTHONU 000JIOUKH
9.4 — Pa3pbIB HEOTKIIIOYAEMOI'0 IAPONPOBOJIA BHE 3AIIUTHOM
000J10YKH
IOSGSV Henpeﬂ,yCMOTpeHHoe OTKpbITHE 9.1 - HeﬂpeﬂyCMOTpeHHOC OTKPBITHEC NPEAOXPAHUTEIILHOIO KlaraHa
Mpe1oXpaHUTeNbHOrO Kinanana [1T° nr
SHB Pa3peIB rmaBHOro MapoBOro KoJieKTopa 9.5 — Pa3phIB rI1aBHOTO MapOBOro KOJUIEKTOpa
MMOJIOBUHHBIM CEYCHUEM
IOSDA Henpenycmorpennoe otkpeitue bPY-A 9.2 — HenpenycmotpenHoe oTkpsitue bPY-A
EFW M3061TOUHAs TOga4Ya MTUTATEILHON BOIBI 7.7 — U36BITOUHAS TTOaYa MTUTATEIBHON BOIBI
LHR [Toreps TerooTBOAA Yepe3 KoHAeHcaTOpbl  [7.9 — OTKa3 HECKOJIBKUX KOHJICHCATHBIX HACOCOB
TypOHHBI
7.10 - CpbIB BakyyMa B KOHAEHCATOPE, B TOM YHCIIE Pa3phIB OOIBIIOTO
CeuyeHUs B CHCTEME KOH/IeHCcaTa
ICMSIV HecankuuonupoBanHoe 3akpeiTue rnaBHoi  [8.1 - HecankuimoHupoBaHHOE 3aKpbITHE INIaBHOM MMapoBOil 3a1BUKKE
1apoBOii 3a/IBIKKU
LCW OTKa3 CUCTEMBbI LIUPKYJIALMOHHON BOJBI 7.11 — IloTeps HUPKYIALMOHHON BOJBI
LSW OTKa3 cuCTeMBI IOJIauu TeXHUYeCKO# Boabsl  [12.1 — OTKa3 CUCTEMBI MTOAaYM TEXHHUUYECKOM BOJIBI
LOOP [MoTepst nuTaHUst COOCTBEHHBIX HYXK]| 11.2. — O6ecTounBanue Bcex MHUH 6 KB




2. Pe3ynbTaThbl U pekomeHgauum

B tabmume 2 u Ha pucyHKax 1 u 2 mpeacTaBieHbl pe3yIbTaThl KOJHYECTBEHHBIX OIIEHOK BKJIA/JI0B B 3HAUEHUE
CyMMAapHOW YacTOTHI MOBPEKICHUS aKTUBHOM 30HBI OT OTNEIBHBIX TPYIIT BHYTPEHHUX UCXOIHBIX COOBITHH,
KOTOPBIC MOT'YT BO3HHKATh MPHU pabOTe peakTopa Ha MOITHOCTH.

B Tabnuue 3 mpencraBieHbl pe3yibTaThl aHATU30B YYBCTBUTEIBHOCTH 10 OTHOIICHUIO K PAAY (PakTOpOB,
MOTYIIINX OKa3bIBAaTh BIUSHUC HA CHIDKCHHUE WM YBEITWYICHIE 4acTOTHI [1A3.

Tabnuma 2 YacTora moBpexeHUS aKTUBHOM 30HBI JUISI UCXOJHBIX COOBITHI

Koa ncxoanoro coobitust YacToTa HCXOIHOT0 YacToTa noBpe:xkaeHust Bkaax B CDF
coobITHSA, 1/TON AKTHUBHOM 30HbI, 1/TON
Hcxoanbie CcOOBLITHA C 2,27E-02 9,55E-05 88,64%
TeYbI0 MEPBOT0 KOHTYpPa
ML 8.3E-04 4,16E-05 38,60%
IOPSV 3.3E-03 1,64E-05 15,25%
SGCR2 1.0E-05 1.0E-05 9,28%
SGTR 3.4E-03 9,05E-06 8,40%
SL 1.2E-02 5,98E-06 5,55%
SGCR1 1.7E-03 4,67E-06 4,33%
CRTR 8.3E-04 4,10E-06 3,81%
ILOCA2 5.8E-04 1,66E-06 1,54%
LL 1.0E-06 1.0E-06 0,93%
RPVR 1.0E-06 1.0E-06 0,93%
ILOCA1 2.8E-06 1,89E-08 0,02%
ILOCA3 2.9E-07 6,16E-09 0,01%
IlepexogHbie mponecchl 7,30E-01 1,21E-05 11.20%
NILSG 2.1E-03 3,01E-06 2,79%
LOOP 5.1E-02 2,30E-06 2,13%
GT 2.6E-01 2,09E-06 1,94%
MSH1,2 4.4E-04 1,77E-06 1,64%
LCW 2.6E-02 1,22E-06 1,13%
LOOP3&4 1.2E-03 6,25E-07 0,58%
I0SGSV 3.6E-01 5,18E-07 0,48%
LMFW 5.1E-02 4,43E-07 0,41%
FWSLB 7.1E-04 5,37E-08 0,05%
I0SDA1,2 1.3E-02 2,08E-08 0,02%
NFWT 1.1E-03 9,26E-09 0,01%
FWDLB 1.1E-04 8,75E-09 0,01%
LSW 2.7TE-05 1,82E-09 0,0%
Yacrora ITA3 1,08E-4 100%
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Tab6mura 3. Pe3ynpTaThl aHa 32 TyBCTBUTEILHOCTH

Ne Onucanue Description Yacrora [TA3/
CDF

1 IIpennonaratorcs 601ee KOHCEPBATHBHBIC OLCHKH If operator failure actions are reset to more 3.58E-4
BepOsTHOCTEH ommbok mepconana (yeenndeHue B 10 pa3 | conservative values (10 higher for
OIICHOK JIJISl OTJICNTFHBIX ONIMOOK, BKITFOYAs individual operator actions, including
NepecYnTaHHbIe 3HAYCHHS JUTS 3aBUCHMBIX OIINOOK) recalculation of dependencies)

2 IIpenmnonaraercs 3aBUCHMBIN O0TKa3 cucteM aBapuitHoi u | If assumed High Energy Line Break 3.19¢-3
OCHOBHOM IUTATEIbHON BOJBI U H30JIUPYOLIEH environment impact on availability of main
apMaTypbl Ha ApOIPOBOJAX U3-3a BO3ACHCTBHS Steam Line isolation Valves and
OKpY>KaroIlleil cpeibl IpH pa3pbIBax 2-ro KOHTypa MFWS&EFWS

3 [Ipeanonaraercst HEOTKIIFOYaeMoe KOpoTKoe 3ambIkanue, | If assumed “escalated” short circuit on 6kV 8.17E-6
HauuHaromieecs Ha cekuun KPY-6-9-A1 u bus started on KRU-6-9-A1 and propagated
pacupoctpasstonieecs Ha cekuuu KPY-6-9-A2 u KPY-6- | to KRU-6-9-A2 and KRU-6-9-B (no
9-b (T.e. He mpeamonaraeTcs BOCCTAHOBIICHNE CEKIIUH) recovery of the impacted buses assumed).

4 IIpennomnaraercs 0Tka3 U3eIBIEHEPATOPOB. If assumed DGs unavailable. 2.38E-3
Ipeamnonaraercsi HEM30IUPyeMasi MaJiast TeUb. If Small LOCA located on non-isolable 1.5E-4

part.

6 [Ipennonaraercst 6ojee KoHcepBaTUBHAs oneHka otka3oB | If failure rate of electrical buses increased 1.18E-4
anekTpuueckux cexumit (B 100 pa3) ms aBapwmid, Obictpo | by factor of 100 for accident that result
TIPUBOAIINX K OBPEXICHHUIO aKTHBHOM 30HEI (pa3pbiBel | quickly in CDF (Primary Breaks)

MIepPBOro KOHTYpa)

7 IIpenmnomnaraercs, 4To NOANUTKA J€adPaTOPOB HE If assumed that FW tank make-up is not 1.06E-4
TpeOyeTcs P BBHITIOJIHEHUN (QYHKIMH OTBOJA TETLIA 10 necessary for secondary heat removal via
3aMKHYTOMY BTOPOMY KOHTYDY. closed circuit

8 IIpennomnaraercs 6oee ONTUMUCTHYECKUE OLIEHKH If assumed reduction of CCF parameters for 9.4E-5
apaMeTpoB OTKA30B IO OOIINM MPUIHHAM OOPaTHBIX check valve failures to open by factor of 3
KJIallaHOB Ha OTKPBITHE, T.C. YMEHbIICHHbIE B 3 pasa

9 IIpenmomaraercs neproadeckas mpoBepka Ha oTkpeITHe | Assumed test interval for EMS motor 9.69E-5
3aJIBIIKEK C DIIEKTpONpruBOoAOoM Ha Hanope HacocoB AITH | operated valves on pump discharge 1 month
1 pa3 B Mecs1] BMecTo | pasa B rof. instead of 1 year.

10 | IIpenmonaraercsd 3aMEHUTb Py4Hy0 apMatrypy 3P- Assumed replacement of Letdown/Make-up 8.62E-5
9/1...6, 3P-11/1...6 3aaBMKKAMH C IJIEKTPOIPHBOIOM U isolation valves 3R-9/1...6, 3R-11/1...6
YCTaHOBHUTH aBTOMATHYECKHI CUTHAJ Ha UX 3aKpHITHE, manual valves with MOVs. Assumed
KOTOPBIH (OPMHUPYETCsI BMECTE C CUTHAJIIOM Ha 3aITyCK automatic isolation signal when EMS
AITH npu Tedax mepBoro KOHTypa. startup signal is generated during LOCA

conditions.

11 | IIpennonaraercs yBennueHHEe MOIIHOCTH cpHHKIEpHBIX | Assumed increase of SS heat exchanger 7.30E-5
TermooOMeHHUKOB. [Ipennonaraercs, 4to B 3ToM cirydae | capacity at SS pump discharge. It’s
VIS CpeIHUX Tedel | KOHTypa JocTaToyHa paboTa assumed that for medium LOCAs 1 out 2
OJTHOTO TEINTIOOOMEHHUKA (B OCHOBHOM IPOEKTE — heat exchangers available is going to meet
TpebyeTcs 2 TEIII00OMEHHNIKA), YTO TPETOTBPATUT success (base case assumes 2 out 2 heat
neperpes Oaka aBapuitHOTO 3amaca pactBopa oopa. exchangers are needed). It’s assumed heat

exchanger capacity is adequate to prohibit
sump heating up.

12 | IIpenmonaraeTcs BBeeHHE aBTOMAaTH4YecKoro curHana Ha | Instead of manual action — assumed 1.03E-4
OTKpBITHE 3a/IBIDKEK Ha JIMHUHU TEXBOJBI, automatic signal to open SW valves to cool
obecrieynBaromiell paboTy CIIPUHKICPHBIX SS heat exchangers by service water.

TETIIIO0OMEHHHKOB.

13 | IIpennonaraercst BHEAPSHUE BCEX MEPOIPHATHH, Assumed all safety upgrading measures 4.27E-5
TIEPEYHCIICHHBIX BBIIIE B cTpoKax 9-12 listed above in rows 9-12

14 | Ilpennonaraercst BHEAPSHUE BCEX MEPOIPHSATHH, Assumed all safety upgrading measures 3.67E-5
TIEPEYHCIICHHBIX BBIIIE B cTpoKkax 9-12 u Oonee listed above in rows 9-12 plus reduction of
ONTUMUCTHYECKUE OIICHKH ITapaMeTPOB OTKA30B 110 CCF parameters for check valve (see raw 8)
00LIMM IPUYHHAM OOpaTHBIX KJIANAaHOB HA OTKPBITHE
(cM. cTpoky 8)

Ha ocHoBe mpexacraBieHHbIX B Tabnumax 2 W 3 W Ha pUCYHKaX | W 2 pe3ynbTaToB OBUIM CICTAaHBI
CIIEYIOIME BBIBOABI U PEKOMEHIALNN.




1)

2)

3)

4)

[IpuBenennsie B TabIUIE 2 pe3yIbTaTHI OMYYCHBI 0e3 ydera yke BHeApeHHOTo Ha Oioke 3 HB
ADC mneproandeckoro OmpoOOBaHUS apMaTypbl C 3JIEKTPONPHUBOAOM, YCTAHOBIEHHOW Ha
TpyOomnpoBoaax cuctembl aBapuitHoil moxmutku (AITH). [losTomy Tekymiee cocTosHue Oioka
HanOoJiee TOYHO OTPAXKAIOT PEe3yIbTaThl ONEHKH 3HadeHWHd dYacToThl I1IA3 mis Bapmanta 9
TaOmuIbl 3, KOTOPBIA YYHTHIBACT TEPHUOAMYECKOE OMPOOOBAaHWE AITOW apMaryphl. 3HAUCHUE
gactoThl IIA3 mys 3TOoro BapuaHTa, KOTOpBIM paccMaTpuBaeTcs B KaueCTBE OCHOBHOTO TS
OLIGHKH TEKYIEro ypoBHs 6e3omacHocTH 610ka 3 HB ADC, cocrasmnsier Bemmuuny 9.7E-5 '/rox,
YTO YyIOBJETBOPSAET LEJICBOMY IIOKa3aTeNlo IO 3HaueHHI0 4dacTtoThl IIA3, npuBeneHHOMY B
INSAG-3 (1.0E-4 1/ron).

Ha ocHoBanum mnonyueHHOro 3HaueHusi cymmapHod wyactotel [IA3 mo Bcem AIl mnsa 3-ro
sueproosioka HB ADC, M0oXHO chemath BBIBOA O TOM, YTO SHEProOJIOK 3 XapaKTepH3yeTcCs
MpUEMJIEMBIM YPOBHEM O€30MaCHOCTH C TOYKH 3pPEHHS BEpOSATHOCTHBIX KpPUTEPUEB MU
KpUTEpPUEB PHUCKA.

[IpuBenenHble B Tabnmie 2 pe3ynbTaThl OICHKH 3HAYEHWH YacCTOTHI MOBPEXKACHUS aKTHBHON
306 (ITA3) — 1.08E-4 1/rox, monydeHHBbIE C NPHUMEHEHHEM TOUYEYHBIX OICHOK CpPEIHUX
3HAYCHHUN TIOKa3aTeNieil HAJC)KHOCTH DJIIEMEHTOB U BEPOSITHOCTEW OIIMOOYHBIX JCHCTBUI
TepcoHasa, XOpoIlo COBMAIAIT C OIIEHKaMU cpeHUX 3HadeHui yacToTel [1A3 — 1.18E-4 1/ron,
TTOJTYICHHBIX M3 aHAIHM3a HeolpeaelieHHoCcTeH (Tabmutia 3)

Vike peannzoBanHbie Ha O610ke 3 HBADC mepornpusaTus o mporpaMme MOJACPHU3AINH TaKue,
KaK yCTAHOBKa JOTIOJIHUTEIbHOM CHUCTEMBI aBapHMiHOW HoANMTKU maporeHepatopos (I1I),
NepeIBMKHAS HACOCHAsl yCTaHOBKAa Al mojadu Boasl B [II', MOOWMIBHBIA Au3enb-reHepaTop
MO3BOJIMJI CHU3UTHh BKJIa[ B 4actorTy [IA3 OT HeBbIMOJHEHUS (DYHKIMU OTBOJA TEIUIa 4Yepe3
BTOPOl KOHTYp 10 MHHHMMAaJIbHOro ypoBHS. Cienyer OTMETUTh, YTO A0 BHEIPEHUS 3THUX
MEpONPHUATUII HEBBIIIOJHEHUE 3TOH (YHKUIMM OBUIO OJHUM M3 IOMHHAHTHBIX BKJIAaIYUKOB B
gacTtoTty I1A3.

OCHOBHBIM BKJIAAYMKOM B YacCTOTYy I[TA3 sBusrorcs HUCXOOHBIC COOBITHS ¢ TeyaMu Hu3 1-ro
KOHTYpa, 4TO 00BsCHAETCS CJICOAYIOIIHUMHU IPUYNHAMU:

— MomHocTh  TEITIOOOMEHHWKOB  CIPUHKIEPHOM  CHCTEMBl  HEAOCTaTOYHA  JIs
OrpaHMYEHHs POCTa TEMIIepaTypbl Bogbl B 6ake B-8/3 mpu cpenrnx teuax soime 75°C,
KOTOpas ABJseTCs NMpeAeNbHO TOMyCTUMOMN TeMmepaTypoii s pabotsl HacocoB AITH u
CIIPMHKIJIEPHO CHCTEMBI, T.€. TIOBBIIIEHHE TEMIIEpaTyphl Boakl B 6ake b-8/3 Bomre 75° C
MpUBEAET K OTKa3y CHUCTEMbl aBapUHOM MOAMUTKUA 1-ro KOHTYypa M CHPUHKIEPHOM
CHCTCMBI.

JTO 03HAyYaeT, 4TO JyIs TOro, uyToObl cucteMbl AITH u cripuHKIepHas cUCTeMa MOTIH
BEITIOJNHATE 33JaHHbIE (DYHKIMU TIPH YBEIWYCHUU pa3Mepa MPOEKTHBIX Tedeld u3 1-ro
koHTypa n0 My 100 MM, HE0oOXOIMMO YBEIHYHATH MOIITHOCTH TEINIOOOMEHHUKOB
CHpHHKHepHOﬁ CHUCTCMBI u BBIIIOJITHUTH COOTBCTCTBYIOIIIHE OGOCHOBBIBaIOIHI/Ie
TETUTOTHIPABITUYECKHE PACUETHI.

Brenpenue sroro meponpustus odecreunuT cHmwkeHue dactotel [1A3 mo 7.3E-5 1/ron
(IL. 11 ta6murst 3).

Jnsa mpenoTBpalieHUs] NMOBPEXACHWH AaKTMBHOM 30HBI IpPHU CPEeOHMX Tedax M3 1-ro
KOHTYpa HEOOXOANMO 3aKpBITh 3aBHKKU C Py4YHbIM mpuBosioM 3P-9/1+6 u 3P-11/1+6,
JUTSE 4er0 TPeOYIOTCS COOTBETCTBYIOIIME JCWUCTBUS TEepCOHana. JTa Mepa TO3BOJSIET
TaKke CHU3WUTH BKIa] B 9acToTy [1A3 OT Manmbeix Tedel, Teueit u3 1-ro KOHTypa BO 2-0i
KOHTYP M MEXKOHTYPHBIX Te€Uei.

s noBbrieHust 3Q(GEKTUBHOCTH U30JIAIUMU Te4eld W3 1-r0 KOHTypa PEeKOMEHIYeTCS
3aMEHUTh 3aJBUKKH C Py4HBIM npuBojaoMm 3P-9/1+6 , 3P-11/1+6, 3Y-8/1,2, 3Y-60 Ha
3aJIBIDKKH C DJICKTPONIPUBOIOM W BBECTH aBTOMATHYCCKUN CHUTHAN HA WX 3aKPBITHE MPH
Teuax u3 I-ro KOHTYpa.
BHeapenune Toi Mepbl MO3BOIHUT CHU3UTH 4acToTy [1A3 no 3nauyenus 8.6E-5 1/ron (I1.
16 TaGue! 3).

— Emé omauM cymiecTBeHHBIM BKIQIYUKOM B 4acTOTy [1A3 sBISOTCS OTKa3bl MO 0OIIen
MIPUIHHE 00paTHBIX KJIANIaHOB Ha HAIMIOPHBIX TPyOoIpoBoaax cucteMbl AITH.



5)

6)

7)

8)

D10 00BSICHAETCS BO3MOXKHBIM KOHCEPBATH3MOM B JAHHBIX IO MapaMeTpaM OTKA30B IO
oOmieit mpuuuHe. CHUKEHHUE 3TOTO KOHCEPBATHU3MAa MPUBEACT K CHIDKCHHIO YaCTOTHI
[TA3 no 3nauennii 9.4E-5 1/rox (I1. 8 Tabnuiel 3).

Peanmuzanus Bcex mepeuncieHHbix B [1.3 pexomenmanuii obecnieunT cHiKeHHe dacToT [TA3 mo
sHayenuit 3.7E-5 1/rox.

Bknan ot ommOoYHBIX ASWCTBHI MepcoHala B cyMMapHoe 3HadeHue yacTtoTel [IA3 cocrtaBnser
npumepHo 8.5%. Takoil OTHOCHUTENBHO HEOONBIION, MO cpaBHEeHUIO ¢ npyrumu ADC, BKian B
gactoTy [IA3 o0BsicHseTCs TeM, 4TO, BO-IIEPBBIX, [IEPCOHAN JACHCTBYET Ha OCHOBE BHEIPEHHBIX
Ha HBABJOC cuUMNOTOMHO-OPHEHTHPOBAHHBIX MHCTPYKUHUH M, BO-BTOPBIX, TEM, 4YTO JJIf
BBITOJTHEHUS OOJIBIIMHCTBA ACHCTBUI IIEpCOHAI PACIIoyIaraeT 10CcTaTouHo 0oibmmM (Oosnbime 0.5
gaca) 3aracoM 10 BPEeMCHH.

[Ipu nanpHeimeM cHUXEHHH cyMMapHOil yacToTsl IIA3, yTo MOXeT OBITh JOCTHUTHYTO INPHU
peanusanuyu U3JI0KCHHBIX BBIIIE PEKOMEHJAIUN, B Ka4eCTBE JOMHMHAHTHBIX BKJIQJYUKOB MOTYT
ObITH 3alpOEKTHBIC aBapUU C KPYHHBIMHM pa3pblBaMH TPYOONpPOBOAOB 1-T0O KOHTypa WIH
KOJIJIEKTOPOB IaporeHeparopos. IloaroMy B mporpammy paboT IO aHaiu3y U OOOCHOBAHHUIO
0e30macHOCTH HEOOXOAMMO BKIIOUUTH Pa0OTHI MO ONPEENICHHI0 YacTOT KPYIHBIX pa3pbIBOB
TpyOOIPOBOAOB Ha OCHOBE MPUMEHEHHSI BEPOSITHOCTHO-IPOYHOCTHBIX Mozesel. [Ipu paspaboTke
TaKUX MOZEIEH TOJDKHA MPHUHUMATHCS BO BHUMAHKE KOHIIETILNS TEYH MEPEN PA3PhIBOM.

KpOMe NEPEUNCICHHBIX BBIIIC, PEKOMCHAYIOTCA CICAYIOIINUEC TOIOJHUTCIIbHBIC MEPHI:

— IlpenycmoTpeTh aBTOMaTHYECKOE BBEICHHE B JIEHCTBHUE CHUCTEMBI aBapUITHOW Mojauu
nutarenbHou Boasl B [11.

— DBrpInoaHuTh aHanM3 BIUAHUS S(GQPEKTOB 3amapvBaHUS W 3aTOIUICHHUS TMOMEINCHUH
Malr3aja Ha paboToCIIOCOOHOCTh 000PYIOBAHMS, BAXKHOTO JIJIs1 O€30ITaCHOCTH

— BrmoaHuTts BEPOATHOCTHBIC aHAJIU3bI ITOXKapa.
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